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ABSTRACT 

PURPOSE: To obtain the active matrix substrate which allows good liquid 
crystal display at a high yield by providing a transparent insulating flat 
film over the entire surface of the substrate. 

CONSTITUTION: Active elements consisting of P-Si semiconductor layers 104 
and display electrodes 110 thereof as well as matrix wirings, etc., are 
formed on a glass substrate 101. For example, a coating material film of 1 
to 2.mu.m thickness consisting of a silicon dioxide system is applied by 
spin coating over the entire surface of the substrate and is calcined to 
form a flattening film 111; thereafter, the surface is rubbed to form an 
oriented film 112. Steep steps by the wirings, etc., are, therefore, made 
into the flat surface and the good liquid crystal display is enabled by the 
smooth oriented film 112. Since the need for strong rubbing is eliminated, 
the substrate of the high yield having no defects is obtained 



©B*H**»/rCJP) 



<s> n n m m 



®Int.CL* 

6 02 F i/136 
G 09 F 9/30 
H 01 L 21/312 
29/784 



@^8§4#rF^$g (A) ^2-211428 



son 
3 3 8 



B 



nrrn oti 

■ V* V fail 

6422-5 C 
6810— 5 F 

8624-5 F 



H 01 L 29/78 3 1 1 A 



®«f m ^1-34022 

@ai S ¥1(1969)2^138 

W * * * £t m^»»ES5TB33*l^ 

®« «H » tt BF m5«SfflK3£5Tg33#l^ 

Oft a A Si S 



91 * * 

Ifc *i tt 26 * i: , ~r h y 9 * # ic » JtL 5 ft. *: 9 
1 K*« 3 #1* ***** . i)^^«lC«?£7 

ftft^ifiarmr^-T 1 r ^ h y ? x at ♦ 

a « <o & m % r *n 



c 

* - K 
^ * 7 
T ? -r 
T S 

ft £ # 

WL l> 

T ? 

- Si ) 
£ . a 



, mm b 5 

< T F D ) 

* v b y 
. c <n m * 

b y ? x 

I t li * ft 

&m x $ ft 

^ -r 7 X? 

^> jk y ^ y 
- s i ii . ft 

x 36 ft ^ * 



^ ^ ff I 

as a * * 

jl ur if ? 

a is b ^ 
& )fc #> T 

CO -f* * 

£ fc: T * 
=r X < p 

J8 -c * , 



(TFT) M :T >f 

ft, 

SEfctt , m A t 2 «t<?> 

^ ffi L*rj&a£ttA* 

^ T X U n V (a 

-si) ^*M3ntu 



-189 — 



- sut o 9mm &± * < . * *z mm a *s v 3 > . 
* L , *Atf<o*6r;f ^ r*f»t p-si 

*tt*,'Ritf»i«6 1 - 2 4 6 6 5 3 r T ^ 



?5nEI¥ 2-211428 <2) 

2 0 1 ifcrxtf^^ifcttsKy < 5 K * O jft 91 $> 

^ y< a x i- s ^ l . r ? *r 4 h y ? x a * 

3 9 ? A * • »2Htliv5iitk^^* f , * 

tt am; ^ y<t£«c. i*<o^';3yic, 

L S I To tffi^M^IXZHfty »J a ^ tr> t> 

* £ JfcttlfclfcHK 2 0 3 * JBJft L . £<Offc*i*JL 
fctAtt^P-5t**#*2 04*-?hi;?xttfc 
E^HAL^tt, y-Mft*l205. y - h * 
« 2 O 6***p-S!*i*ttJ»2 O 4 ±iZJl* - 

— X , KU^fit p - SI^Itt:| 2 0 4 tj|? 
^ L ttt, «*#*JSI&i§*2 0 7 **$*L. £ 

oil 4* Mt A * * II 2 0 7fc jy^^ 

SM 2 0 8. V — X3X^^K 2 0 9ft/t^^> 

# J* L . TFTtti, « ^ * * 2 1 OiiWitf 



iTOi«^.u««it, y — xnv^^h 

2 0 9 t & wuL%-mmmmm±tzmA* 

tit . c o * , «t:y-xa^^^hutii<T 

V* # , W * ttf * 3 5 0 O ASfttOft^I 
« 2 1 0^(ttURitflff9$^3 0 O OA£t 

_h 05 =? v * ? h*-jmtty - xmmtiom 
m<n nn&tf m < * z> . * « . c * * a y 

itfy-hti 2 0 6 t*f Ett, FM^Ril 
2 O 8tf|[fi«i: t^7 h i/^^EHfc p-Xi 
TFT 3 0 3 ilJ:t;iliSt«2 1 Ot#^l$ 
KtiMXtfrt>m&ZtLt:T?T 4 7 h y ? X 

ffl 51 V* E9 A T * * *J A tT * Ift 

A 3 O 1 . BIHK3 O 2 ^Sl$nrvi 



tff 2 1 O l^»t:j»«t. « i I TO*»^^ 
*£4§tt*trt««2 1 2 4<a«xr?XS«20 1 

A2 1 3*t*$tr*£:J:D*KA*ii?lftX*<*jftS 
*t £ . 

/t«. « * y -r s F*<o*«ii*siw*-c^ 

•t * » * fcr J: D£*fc:*>>fc9J$--*Ei*!*<»*, 

ft^vu * t: . sifoi o « 5* m * 2 i o <o at 



— 190 — 



3. 2 A:A^Ii2 1 Q Jit AttVKpiMc: t I 
^^36«Jifcaclfep - SIT FT^JB* L<:r ; 

-LIE B W * it*-*" £ , *ft9i*>?ffA* 

- ■ - ■ ■ — - ■ ■ ■ • 



» IS] ¥2-211428 (3) 

T?T-47-ThV9xmmiz&\*x* & a * 

C 5? It « 3 

SfctfxoaAifc^iftBffir^x* r v b y ? * x 

«f<oBiWH-C^i. ** 1 H V> T . 09 £. tf ft ft 
36 ** LT5ttf^aWXr^X«t 1 0 1 ±tz&* 

fcff 4 ♦ 

wd/itvi^v^HJUfcy y a m wt ± tz mwt it 
ft^cvD&^icjt OWiur-iftfc^y 3 >- <o ift 



**»f> i o o o AKi^ai l^. c <o m at k 

1 0 3itWitfcvDftlcJ: 0 P - Si**** 

1 04 tit t, T h «; ^X«<0*i**<?)T F 
105. P-»y-h«Il 06f lff02/ija 

't^-vfc-r*. P-sir—h«*i 06 ii 
* <o * * h y ^^ffi*<o«itr>fc^FKttfr^^ 

P-SiTFT<0BBSI«ilP«:fT^3. P -si* 

iflcff i 04fcy-^. F is 4 is m w * & & -f 

KJR 1 0 7 ^««L, V — X , h'U>fy«J«Cffi 
1 0 7 <0 i: fc: J* £ l ^mg^tOT/P^-^AB 

£mmm m . m-^mmmut^h f u 4 > mm 

* tf> & , V — X Z3 ^ ? 7 h 1 0 90T/l^ 



m*t & . c<oi**i«ii i ott, KL^>r vemi 

B*^Jft^A«JSS-4 5 1 ) 9^ 1 ixm 

2; 0 * fittM 1 l l * * . ft f* fc: . ft* « 

i o 3 tfgiuti i tutSAy y n ii 



-191- 



X . U^ASH^tJ:* 1 /imllflC^R*^ 

W £ if 9. I — 0.2 >um«*lC«*5it*. ± ^ "7 

tji 73a«riii*, ^m&m i i i t «± ^ 

lA«^»It ttii, 11SC in f » «c * A 
1 2 # J* » . H*5/lTU^, *T 1* * 
«*Wr***S€fcT'»A*tt£X,ftf4ll&*:*r 

ttt, ***** 1 1 O b^AtiSICSiladii^ 

«Afc*ttfl:Ml 1 1 3* 

K *> * « * -** & . «->TlAO«l^^$ < 

TfflfcMl l lo*;fc*:*:$<i-*tfcr*^, # * 
h*»*ffi-fcttT**L|i*;* < & fx * . 



5ffi!¥2-21i428 (4) 

* Jt , «A:*fflfcJI-5 : 1 TiA^«(I8 O 

a , * * * « t «u JH&ettH&**igA->y 

SSTKTfcjB*-r*T7-5r-f :T V I* U ^ X A ft 
nTFT^TFD»«T^f y ? .X A ft 



9. rA-$E**«c.fc ******* 

*r jpffl **w -r h z t ifix: * . ^tr^^c* 

0 *j****±fc*v*T*>A^<o*!iv**03ri*A 
KAMI 1 2 ft#*«A*i**»rie 

k 4 •> t v> i , 

A*^15»fflr^^^ ^ v h y ^^Xftolii 

t N y ^ A»AK^»I^BrIH, * 3 B tt * « 

? 9 ? < 7 v h y ?^Xl<o«3^«f iHt* 

101. 201-^m« t 102, 202 
* » * • , 103, 2 0 3 -KtiK. 104. 
2 O 4-«p Htl, 105. 2 O 5 - - 



JO 6. 2 0 6 - **— h««. 1 O 7 # 
207-EH^HAIlftliM. 108, 2 0 8 - H 
U 4 > E » . 109. 2 O 9 — V — 2* > ? 9 
110. 2 1 0 * - « * * * . 1 I 1-f lift 
« . 112. 2 1 2 1 2 — Jt f*J 

* «i „ 2 13 - 3 O 1 - «ttil!IR. 

3 O 2 - « # * * a » . 



— 192 — 



I3I»¥2-211428 (5) 




I \ / » 2 

i-Y \ 103 



Til ***\'2r& 213 3*S, 27 f JjUeBtJSWW 





1V\ 



s Si / ' A / / 



■ A f i 






206 T-l^iSB. 



202 wk% 



208 h'Uy&Mi 30Z fe$£S&)Wg&~ 



03 
P-Si TFT 




206 



301 



210 -fcR3£&f 



20/ 1T?Z&8l 



-193- 



